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COMPLETE SPECIFICATION 
Improvement* in or relating to Cyclic Nitrogen Compounds 



Merck & Co. Inc., a coiporattan duly 
organised and existing under the laws of the 
State of New Jersey, United States of 
Ammca of Rahway New Jersey, United 
P 00 ^ 60 hcrefa y d «lare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described m and by the following statement-— 
_This invention relates to the production of 
cyclic nitrogen compounds. 

According to the present invention, there 
m provided novd 3-amino asymmetric (as) 
s having the formula 



m which R and R 1 may be separate or joined 
to com plete a second ring, each of R and R l , 
when separate, representing a hydrogen atom 
or a hydroxy! or alkyl group, and R and R 1 , 
when joined, representing a pojymethylerte or. 20 
substituted polymethylene radical. These tri- 
azines are valuable intermediates in the pro- 
duction of other compounds. 

These 3-anuno-as^riazines are produced 
by reacting aminoguanidine with a 12- 25 
dicarbonyl compound of the formula 

where R and R 1 have the significance previ- 
ously assigned. 



V 



in each instance R and R x representing sub- 
sntuents as defined above. 

Examples of 1^-dicarbonyl compounds 
wn » ch can be used in this reaction are glyoxal 
and monoalkyl glyoxals such as memylgryoxal 
(pyruvic aldehyde), ethylgryoxal, propyl, 
tfyoxaj, isoprcpylgryoxal, bntylgryoxal, iso- 
butyigryoxal, tertiary butylglyoxal amvi- 
» glyoxal and hexylglyoxal, 1^2-diketones such 
as 2,3-butanedione (diacetyl), 23-pentane- 
dwne, 2^-hexanedione, 3,4-hexanedione, 3,4- 
heptanedione, 2,3-octanedione, 3,4-octane- 
dione, 4/-octanedione, 5,6^decanedione, 2,5- 
dimethyi - 3,4 - hexanedione, 5-methyJ-3 J 4- 
hexanedione, and eyefohexanedione, and «- 
ox ocarbox ylic end «-dicarboxyiic adds such 
as pyruvic acid, gryoxalic add, and oxalic 
add. . 

The reaction is conveniently effected by 
mqmatdy contactin g a 1,2-dicarbonyl with 



This reaction may be illustrated as follows 



arnmoguanidine in me presence of a suitable 
solvent Examples of solvents which axe parti- 
cularly useful are water, the lower alcohols 
such as ethanol and propanol, and dioxane. A 55 
single solvent or a mixture of such solvents 
may be used if desired. In addition, die re- 
action is conducted at a neutral or basic pH. 
A neutral or basic pH can be conveniently 
produced by the use of aftali metal and 60 
alkaline earth metal hydroxides, bicarbonates 
and carbonates. A pH of about 8 to 10 is 
preferred to obtain the highest yields. 

An^guanidine may be reacted in the form 
of a salt or as the free base. However, the 65 
reaction is faster when the free base is used. 
Although arnmoguanidine is usually obtained 
commercially in the form of a salt, the free 
base may be prepared according to conven- 
tional methods. Thus, the free base may be 70 
obtained by adding hydrochloric add to 
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anrfnoguaoidine bicarbonate followed by the 
addition of a • slight . excess of sodium 
hydroxide. 

1100111 temperatures and elevated tempera- 
* tares may he used for the reaction although 
temperatures below 60 *C are preferred.- The 
reaction is exothermic in nature and to pre- 
vent overheating the reactants. jre. combined 
in t ^ reactiQn is completed within a 
after the. reactants are combinaclr 
TJie -desired ^mmo^rria^ihes: are jimaan b " 
tiflfiy insoluble in most solvents arid immedi- 
atehy precipitate from the reaction mixture 
from which the products may-be recovered by 
« hnratjon and purified, if. desired * 



■ When an unsymmetricat l J 2-dicarbonyl 
such as an attyi gryoxal, or - a l^diketone 
having dissimilar tmbstitusnts, is reacted with- 
ammoguanidine, it is not known for.- certain 
whether the resulting 3-arnmo-5,6^substituted-- 
ar-tnazme consists of one product or a mix- 
^ P f , -"^eic compounds. Thus, -when 
metUyJglyoxal 13 reacted with" aWnoguanidme 
Z5 it may. be that S-amino-S-methyl-iS-cri^dne" 
or 3-ammo-6^ediyWtria2ine, or a mixture 
^ers, is produced. It is, however, 
believed that the use of misymmetricai 1,2- 
dicarbonyls usually results in a mixture of 
isomeric S-ammo-S^subsntHted-os-triazines, 
but to show that a particular substituent may 
be in either the 5 or 6 position the alternative 
posmqn-; is indicated) "in; parenthesis; for ex-~ 
ample, tie reaction product of inethylglyoxal 
and ammpguanidine is designated ^-amiio- 
j (o^metnyl-ar-triazirie. ~ ... 

JSt*!^ ° f some 3.raniir^i»-triazines^ 
^™„ ca ? be pr^ared by reacting the corres- - 
40 P^f^S l^Kkcarbonyl compound with amino- 
lamidme are 3-annno^r-triazine,- 3-amino- 
3(6>-metfayl^-triazine, 3-«mino - 5(6>ethyl- - 
tSS^d^T' ^ropyl^-triLme, 
3-ammo-5(6>bnty^-tria2ins. 3-ammo-5f6>- 
isobutyi-^-rnaane^ 3-«mmo - 5<6>-amy&£ 

t£K2li ?^M^'flMriaane J 3-arnmo-' 
2££Sf"? ,a ^ ,ft - 3 T^^S,6^prorryl- 
or-tnazme, 3-jrmmo - 5,6 = diisopropyLit- 

50 ammo-5,6-dmexyl^-tria2me, 3-aminb - 56SV 
^y^^h^-tonaxme. 3 - anuno-^ot 



mea or the corresponding 5-6 substituted 
derivatives. Specific examples of ther com- 
pounds which can be prepared in this manner 
are 1 -<4-mtrophenyI>3-(3 - f5(6Vmetlrvi-ci 
triazmyl]) urea, l-(4-nrDMhenyiV3-f 3V5 6- 7C 
djmethy^-triaxmyl)] urea and l-<4nitro- 

a^m^cc^tboas in poultry when adminis- 

: rt^™^°!? g otan5pfc8 directed *> the 
preparauon of some representative 3-amino- 
^maanes. are presented to illustrate specific 

ftodumon of 3-ajnmc-<B-triairfne •• 
A soluuon of animoguanidme was prepared - 
by adding 200 gm. of ammoguamm^H a« 
ffe te u to310 ^ rf6 ^iy^S?acfd 
To this mildly basic solution was -added 
simultaneously 30O - gm. of 30% fln «^» 

^S^.S^mg for «bout 30 rninuS 

ticT^r m ^ De W8s ""^ by filtra- 
Qon. The product was washed with roM ' ' 

reoystalhzed from water and then ethanol to 
give a product in the form of Exemish ^frJ . 



. EXAMPLE 2 
Productwn of 3Hmiino-5(6> I n e thyW 
tnazm* " 



*-t£%£ W % 250^ oTof^fS "° 
*y*<*i<ie- was- added atlnt? a rare ^ 
maintain- a pH of about Sn Me as to 

mmutes the. reaction . mi«,^ I_7Ts- . 20 



*n '5* ^-ammpVrtrMzaes are" valuable mterv 

r„5f^> ^ ? ^^o°- of nS p ;aS; 

confounds. Foz example, %.reactmg'p-nit^ 
pheny&ocyanate with. 3.-arnuWtrffi*or 
S-ammo^-trnixnies wHch.^tam substjtu- 



mdtmg pomt- of . 181— lgy-oT" - 
• - -• - JExampxh 3 .. " 

Product l on- O f.3^m^5,6^eth^^ m 



a da r ed^^ 2l ^ i ^ dl ^cac^ - 
Mrexide. To this solution wa7a3de?6M 130 
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gm. of 23-butanedione. After the ternoera- 
ture reached 45'G 110 tnL of 25 Nsriium 
hydroxide was added. The reaction mixture 
was allowed to stand 45 minutes, then chilled 
? JL & " nd . ^ Propitated 3-amino-5,6- 
— - - <^%l^-triazKie collected by fUtration. 
Ate xeaystalKzation from water it had a 
mejtmg point of 210-^211 "C The ultra- 
10 ™et absorption spectrum showed inflections 
flt 29 *° Am 0.1 HQ, maxima 

at 2260 A and 3175 A in pH 7 bnff«JlS 
maxnna at 2270 A and 3150 A in 0.1 N 

Example 4 

" Production of 3-amino-5,6 J 7^tetrahydm. 
_ l«2,4-ben2otriazine 

aJ*. 3? ^ hydrochloric add was 

added 85 gm. of ammoguartidine bicarbonate 
2?dAen 23mL of 2.5 N sodium hydroxide. 
To die clear solution was added with stirring 
69.7 gms. of cydohexenedione-1,2, in 60 mL 
of ethanoL At the same rime 210 ml of 
additional 2.5 N sodium hydroxide was added 
- to maintain a uniform basic pH of about 8— 
25 10. The reacaon mixture was allowed to stand 
for ISmmutes, chilled to 0'C, and the pre- 
opitawd 3-ammo - 5,6,7,8-tetrahydrc-lA4- 

S^T" roUect ^. ^ fiction and at 

30 !S M ^^Jf a y s ^tio° from water the 
JO product melted at 204— 206'G. 
What we daim is: 

formufar^ 0 '' 1 '"" 13211168 hnb * 



3. 3-Amino - 5(6)^eriryl^-triazme J ob- 
tainable by the reaction of methylgryoxal with 

am i notn ran M fn» 



4. 3-Anuno-5,6slimetiiyt^tiiazme. 

5. 3-Aimno - 5,6,7,8-tetrahydro - 1.2,4- 



- ""6: 

7. 3-Amino-5 - hydroxy - 6 - methyW 
tnazine. 50 

8. The process for producing a 3-emino- 
ai-tnarme of the formula set forth in Claim 
1, which comprises reacting ammoguanidine 
or one of its salts with a 1,2-dicarbonyl com- 
pound of the formula: 55 



where R and R 1 are as denned- in Claim 1. 

9. A process according to Ckim 8, wherein 
the dicarbonyl reactant is glyoxal or a mono- 
alkyl glyoxaL 

^ process for producing • 
5(6) -methyl - at - triazme which < 
reactingmethyiglyoxal with amino goanidine. 
,. The process of producing 3-ammo-5 J 6- 
duned^l^triazme which comprises reacting 65 
^3-butanedttme with ammoguanidine. 

5/?7?Si.S^,^ prodnd ^ 3-amino- 
5 ) 6 J 7^-tetrahyd^lA4-ben2ctriarine which 
comprises reacting cydohexanedione-1,2 with 
aminoguanidme. 70 

13. A process for producing a compound 
iThLSSJ?™^ ^-P^ substantially 
as herenibefore described, with particular 
10 de fo «going exarnpfciL 
^ compound according to daim 1, 75 
whenever prepared by a method as Tdaimed 
m any one of Claims 8—13. 

D. YOUNG & CO, 
10 Staple Inn, London, W.C1 
_ Agente for the_Apphcants. ' 

copies may be obtained ' ' *"* which 



35 in which R and R' may be separate or joined 
to complete a second ring, each of R and 
tL u*?* 1 **' re P«senting a hydrogen 

K , when jomed, representing a polymethylene 
40 or substituted polymethyjene radical 7 
3-Amino-ar-triazine. 



